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(1. HER KR SR ERE, dbat 1000105 2. RS0 L RIS,
= ORI 6710005 3. mpRERFERE, ~F BW 6500005 4. KILEH AR
fM RIEABRAT, =F KM 6710005 5. =FE KETRE R RS,
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OB KRR EE AR 2 —, AR 7 2 S EOK RS A AR, TR A
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SR K R A PG AC SR B ARG . T 2022 4RAE A KB A IR N R F ik, 30 4 b, 4351
RARHEAE . FREACAE CEOEIEL) | SEAHUE CAEALEER) REHA L - TSR EERRIE (RERX), a7
ToKREFE I AR T BRRECR . EIEE . RIRABBC AR RK R A S, R R
(1) 5L, &M, APURZR OB K R 5 R R T 44.4% . 20.8% F1 68.1%, AR KRE
PR o SREM T ERIN T KRR REECRI R, SRR TOKAR R (2) SREBENR LA B AR
e TR BRI AU, SR @R RSO A . B2 R L RN AR BRI R /U O A ™ T
WA B 12.5% . 8.8 ke/kg. 9.0 ketkg I 13.0 ke/keo (3) SHHBIRANLL, AU AL OB 1 515
R A BRI R IR T 63.3% F 56.3%. 38.1% Fl 41.4% . 6.5% Fl 14.4%, SRR E R EREIT
T 41.5%, (4) SRR b E ARG U S T 2.7 JTR1 2.4 J30C /hm’, SRR B E R T
IKFE AR ORI, SRR TOKRE R, KRR B MR SR g R, R, SR m s i it
NEASA R AR H R R . AR IR M 3R R AR, B, AP - JCHLEk (0 REAC AL T I ik
BRI RS« R, WRHERIS (A DR AR

KR KRG, SHOFREND; HIREL /L WEHERG s

NERCRAEDIR “WRE”, ERERERE RS UGN 30% ~ 60% REMS W35 5 i KA ™ 1 HkF

FEFE ARSI, R At X 5 2 57 50
FI AR AR BT HE O TERm - KRBT
KU, AL - A PUACHCHE T LB e 7K A ™ I ek
FOBR T WA BT R, - A
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BAR SR, SR, —SeiFs L, APkl ((Hit
AL ) S0 TRV 20% ~ 40%, &k
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AR =T BRI R T R A B
R (2020—2035)) (5L, TH - AR 576 B AL
R, AR IR TS Y AT R O IR
YR, FEEARRRAAE A B IR AR
TS e O BESE R, 2019 AR THE R AR
TR 5 G 1) 8 RNt S HE R 2= 43 531 2R 6500 F1T 400 t,
G HH T T 2K BT A K BRI R A ) L TR
HABAEIE. 2R, AEESREE, RSN
B, A TS e KU 2 KRR S TR O
W) EBEYZ —, FAEMEER 153 T hn’, A
A ERAAL A5 AR S SO AT R W
w B BT R UK R . E A, sk
EEAREAE 7720, ASBFIE B E AL AR . A AL
R TN A A S AR AL, 3 3 P A 5T T
i N )01 B WG ) 2 e v N = W 5 SN2
BEHERCR P EL A RE IR, LAY Ry BRI 3 Bl e it A A
PR OERLE BRI AR

1 #REIZE

11 3R AN

5 A F = R A KB T VS AR B AR A
(25°81’ 94" N, 100° 14’ 21" E), J& TARLs
JE R I BT e KU 2R VAR 1980 m, IR
H, TR, FH0E 14.6°C, ZHEFHREK
N 1048 mm, FEIKEHTES—10 7, H KA
0.65 m ", XTI MBS L, RITEEIRSE, B
JZ0 ~ 20 em HIEAPLE & 68.1 gk, A G &
4.3 o/kg, ARWEEE 68.3 me/kg, HALH A 99.5
meg/kg, pH 6.2,
1.2 it

RIS 4 ANMEEE. ARHEAE . H R SR
B, AR, BN eANEE, 24 )
X, BEHLIXHTT. AFFACGBEAZ . B, #5R
SRR 1 PR, FIAIER R TR 15
JE (N-P,0,-K,0 = 18-10-12) . JR % (N 46% ) .
W BEERES (P05 12% ) A ALE (K0 60% ) ; %%
RN AL - TS AT (N-P,0s-K,0 =
8-4-4); AHIEA AL [WPF k), AL
BB 46%, N-P,0-K,0 = 5.5-1.5-1.0], iGN
RHER Tt 7 20 BN/ N AL 700 m?
L, BA/NXZE55 40 em, F5 25 em FY7KIE
HE, AAS/NX R . SR 7 KRR ROIL, AT
[RS8 23 em, FREERIZE N 12 em 24, WU

BG4 KA T AN (4 ~ SHE/90). Rk 5 Fh =
B 37 B mm A AR B AR EEY R TR E 1
A REAS . KA PE . A BEIREE 2 ~ 5 em
K2 BRI RS ERE, K2 A
RIET 3 ~ SAJFHHEAN 2 ~ 5 em WK Z2RH74E
W T KR 3 ~ 5 em, BTSSR, 25
U R TIRASB EATA BE, SR AT 2 ~ 3 JRIEATHE
KB g A B E AR 2l P . (SR AR 2l
FHAEN] Y (NY/T 393—2020 ) F19H- 1454 4% 151 19 AR
KBLR

R1 FAEABERBFIEBZAE  (kg/hm®)

by N P,0, K,0

ANHtAe 0 0 0

AL 54 BEAL 69

A 11
R B 69, 3t 102 AT 120 AT 110
ETE R HEE 180 JEHE 80 JEHE 80
A B JEAE 180 LA 50 FEAE 80

1.3 HHL - TeHLER O RN & L=
1.3.1 &g

(1) EAKRBEEEA T, BITHHR= Wi S5
ARG, AL AL =1 1T RZ R
W s B (s - RS R HEN] ) (NY/
T 394—2000 ) ER, LG E IR R IR & i
(2) S 8 V5 T o 8 rp oA A5l 5 i B v MR L
P& DL B R S AR A R U 3 U K
Y RBAR, HRELIETBEE, SRR ALSRE
Y TR R BEE TR 1 70% 5L DL T (3) RIEA
Jit L - 498 %55V 4y AL A K e 28 R AR A s AR
BB e (4) KRR EREIEY, WlicE K H
AT S A HR, S Pt s E R ™ s [H
i, KFEREBUREY, BRSEBZ TR, Hit,
NANFEAE . BEL BSTPIEITE
1.3.2  JEklpEsE

(1) BAHLER: AHLERNE SRR, Rl
BEZR, R & A R A AURR, BmTE
PEY) 5T 5 i T R A R 0.59% il VoK R AE
KES; (2) THUE: HIERARE . SIb;
B LU SRR VR o 32, e Bk 7 Ml v A B PR
T BRUECON SRR (L) ; b BT R
B s T T RIS EALEE ;s AR A RS AP
il
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1.3.3  FidJyiseit

AP - THLE S NEA LR S &= 20%, A.
W, B3RS = 15%, HIR0&H N-P,0,-K,0-
Si—Zn N 8-4-4-3-0.3,
1.3.4 T ZFfN H

WA . SoKED . Rtk E]l T CAALIGHL
SR AEEL Y (GB/T 18877—2020) K, HEY
i w Tt A ib bR
L4 e H S Ak
141 AERREE S AYRAE B AG AR

FEOGRHET 1 ~ 2d, BAS/DXFEHLER 10 7CH 1R
MK R A R TR, S5 90R TR,
TR A 25 o E T B A A KT 5 0 kR R ZE
L R 0, SR H,S0,-H,0, THA&, E 4L
B (AA3, fE[E SEAL) @ & &8, 4/0
Xk, DA EIL =,
142 FEHARFE B e

IKFE AR R, AR R K s e E HE K Bl 4R
IKFE; K= AR S R 8l K TR AR B
30 min W2 800 mL A&, o FH HL R It o T
TR AT . 18 T W3k D8 S5 SR FH 3k 5 i 4 4
b - AN R E vl PR B A =, R
1 B R AR Ak — BB DL HL a7 I P AR R
o, fb R A E (COD) R 8% R4 v& R 17 I
SEUL AL BERICOD AR A TR AN KRR AR
B A R AR K T IR v B S AR T K AR FR I R
Z .
143 SR I E

K FH DA 2 TR il R R R . %k
BEAREAE . B ORI ESE 4557,
XSG S o SR T P AR, B — AT BRAY
B2 E], B E HAE N 26 em, 5 15 em, JIEHR
TRV 8 — il AL A DL S AR . %% T
()38 AL S A L R 250 em B A
SRMEAE, DIMRIESSH2s AW E —2. FIHE
25 SV A AU B P I R A B R 2
BEAG W VAT IR ) Y SO T 8 R S, 40 SO 20 1K/
min DA [, FEGESUMH%E 40 mL 0.05 mol/L H,S0, %
T AW NH,, W8 OB A 3 223 3l 4 B (AA3,
[ SEAL ) %E NH, N ¥ Hift5%6 2 d PR
e 2 ke, HEE T 2 d T —REURE, HE
R K W 2 5 A A Ak PR ] 7K S A4S 1 BRORE
BEKR9: 00 ~ 11: 00 WA 2 h, LL2h iyiE G(EAE
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R REAE R E R, A3 s A
. CxVx14x107x24
™ X r2 Xt
A, FNEHELRERE [ky (hm® - d)], C R
W NH, =N B3 EE (mol/L ), 'V i B R W AT ik
FIARRL (mL), r HRERPRE (em), t HEIEL
WeEEFE Cho)s
NH; RFHECE A AR
(F+F,)
= 272
Krh, CHNH, BERHEGE, F A F 5330S
551 ORISR J IR NH, #E8 HR [ kg/ (hm - d) ], t Al
t AR AR RIS § UCRAEXS AT S AR
L5 ZHatE S50
HYREZZHE (kghm®) = FPRAZ S8 x
b it + AR SR x Bty s
REWAIEEL (%) = FrhiR R RER/
AR ERE x 100
FHEW R R (%) = (JtiiBAb#h |-
R R ER - ANt E AR A B ) /
i x 100
RO R R (ke/kg ) = (it ARALBRAK RGP~ -
ANt FNCAE PR ARG P ) / it A
RICAERR A (ke/kg) = (AKX KRG
FrE - AR KA ) /i A X AR A R
S - AL X AR A E L R
RIEA =71 (kglkg) = HAEAL KR ™ 1 /
Jiti R
AN R = AHEAC AL H IR AR R B +
ANt A Ak B - 398 S HE Tl i
K Excel 2021 #HATEMREHE I, SR SPSS 20.0
TG AT, R/ E 2R (LSD) 7
P<0.05 /K47 i 2 PR R 5, >R A Origin 2021 4F
K., FIHRIEF M “relaimpo” AL HEAT 7= 84 il A
FXF A AR B T o

2 ERE5SH

2.1 AN[E) i AR KRR 7 e S = F B 5 )
AN TRt AEARE T AR 7 i B S ) W R A A

BEZER (P<0.05, £2), AFEACAEE LN 7K

Rty o L AN it I A 2R i 2 4 = T 20.8% ~ 68.1%,

C x (t-t)
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Horpgp iUk R~ B im (121 thm?), 5H M
B E, SR KR = B4 T 16.3%, i
A AU KR = BEAR T 16.4%. AN [7] it JIE A5
KRG P A B R 45 0 R, B R 2R 4
oA 2 i 35 4 i T R AR AR £ (P<0.05), A

[ 452 5T EE R 2 S e 2 ORI R RS SR
oo 0 5 X A A it A Ak BB P REEC 0 I3 N T 25.7%
M 17.0%, B8k 5 B 30 T 24.9% 1 41.0%.
Gk 7R/, B AR ERT
12.9%.

®2 AREMEREXIKFE 2R 2K EFHZME

b FEEC (10hm*) TR Oz / B G592 (%) ThHE (g) 7 (thm®)
ATt e 397.5+21.5¢ 90.1 +7.8b 842+ 1.5a 25.0+0.5a 7.2+0.9d
WA 499.5 +23.5a 112.5+10.5a 81.5+2.2a 24.5 +0.6a 104+ 1.2b
AHUER 421.5 £ 19.5bc 91.0 +9.6b 83.5+1.9a 24.8 +0.9a 8.7+ 0.6c
SR ERN 465.5 + 17.8ab 127.0+ 11.3a 84.3 +2.6a 24.5 +0.6a 12.1+£0.7a

T AREVNG PRI A AR ) 22 50k 5 5% BFRF. TR

2.2 A[AlEAEEAR K AR A R A FHRCRE A
VI Ly A SAsT v an i W R e ) || TR AUV EIN
TR o B 2R (£ 3), AFEHEIEAA
R AP AR EE 5N T 362% ~ 127.6%,
Horhag iR R R R, BRI
T 377%, ANEEEA AR SRS RER, 5

WRREAH L, OB ZAER IR % . ARk
SRS RAR AR AN A ™= 0 43 i
12.5% . 8.8 kg/kg. 9.0 kg/kg Al 13.0 kekg, FSZ, FHHL
B RN IOR A . FIBAR =R AR
I RN U A A= 7= A RS A3 B RAIR 13.1% .
89ke/ke. 8.1keke F15.9ke/ke,

(T

®3 AREEERAMERERRER AT AR

e TR B EUICIR 1 HAEIBOR FH 2% RUEA 2= 2% SIEA: BRI FH 2% RNRAT= 1
(N kg/hm®) (%) (%) (ke/ke) (ke/ke) (kgrkg )
ATt 93.6¢ 73.5a — — — —
WA 154.8b 79.3a 31.9b 16.7h 52.3b 54.2b
HHAER 127.5be 76.8a 18.8¢ 7.8¢ 44.2¢ 48.3¢
i 213.2a 79.2a 44 4a 25.5a 61.3a 67.2a

23 RGBT B 2%

AR [ AE X 3 K T AR A/
KA COD A W (£ 4), 450t 84k 21
Fi 4 S e AR A 2 24 W v TR T Ak
B, HCH e R O R i (RO TEAE AL B A
T 318 kehm®) FIA. BERWHL S (B AL
HEAS BRI T 124% F165% ) . 5 HAE 2
ML, A HURE 2 RSk (R 2 Y - 337 & 15 B

F4 ARG HIESIERERIBRAIFN (kyhm®)

[EHRES
sl AR
A T b2 S

AHEAE 1051 +£2.12¢ 1322+ 1.77¢  1.22+0.26c 24.96 +2.63¢
b
HHAEE 4234 +585a 29.65+3.12a 2.01+0.33a 41.32+1.21b
FHRER  15.55+3.63b 18.34+1.58h 1.88+0.21b 55.36 +2.44a
i 18.52+£3.64b 17.36+2.31b  1.72£0.24b 51.23 +3.26a

FEAR T 63.3% F156.3%, & MBI R
WIREAR T 38.1% F1 41.4% . 6.5% F1 14.4% ., S FE
K GAH UL & AR TR - ik i Ak
PRIA TG & 3 22 5%, R BB NS I 46 2 1 COD #&¢
S R ERRILT 19.3%,
2.4 AL IR R
ANFFEAEET HIERERA L H AP IS
WP AR, EJCHERHE AT, AT K Rtk A
SRR R R TR RE Sy, AEA
BFgE, K5 H B RE 1 117 ke/hm s FRAR
IR B AL . AHUER RS R AR
JART A IR E A, S5 R i 1
BB, Uk 483 kghm®, 53 AR L,
SR IR AR RN T 41.5%, AP
1) IR B AN T 64.8%,
2.5 AIEEIEAETT 2 5 PG
AFFEAEE T 3R AR 5 iR, A
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320}
Nz
N 35%

MR R
240 T

e
| EETT

FEFA (kg/hm?)
>
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i Y

0

< H &
®OE

=
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< H &

N

ofau]

N
b N~
T I[[U]]]]D]
g | [T

W
5 [

< H

R & EL|RER & 4
ERE ERE I ERE|ERE
AR EMBG HRB St

1 AEMEEENXT L IERETE

x5 AEMEEEIIES R0

Wz fﬂéﬁiz HRRLL AU SEAR
(JC /hm”)

X Wkt e 5400 6000 5400
Jek 3548 15566 10907
5755 2k 8700 21000 8700
K 16500 13500 16500
T+ 21600 21600 21600

A BEE B (JT /kg) 6 10 8
FE 62400 87000 96800

G 6652 9334 33693

TE: A A AL S MR RS 4%

AR, A EEOR T, Pk S s Ol
PR ES . H, AP S &AL
B, BWemRfe A e, Hik, AP
PR A B 0 s = AL SRR
FABRER, AIEKREIE R AR AZ RN, 24
B ZUCRFCTERE, 10 B 2 A5 2 3 1o
WS R B R AR5 55 2 . A AR N TR
B, AU DY AR, i AR iR
FHTE AL s TS o R [R] it A
SIFER P E R LR AR > G > 5 AR
Ko GEBCgRNE i, BRI SR
KA HHEE T 2.7 JIF1 2.4 Ji G /hm’,
3 itig
3.1 it AR KA R A IR

Tt A i AE 4 R AR T i P AR E MR
HERE 07 T R AR BT BN L BB E
b K&, AR AE T ZH#, U
AR 2o R B, e A MR AT LU VR =
7 RWISE R, MR LS R e KR
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Horp g S KRS ™ i AR SR ey, T
B HLAR SO X B (2, R 3), K
AUIEEAR 7 A NE AR K A = e R 4 ey 1
HAEMNRE WIERN, APUCEAE LT
LAY b 3R e A A, T ) T4
PR BRI, EE, R HLUR &R
MV R A LN R, W A HUIE AT LA & £
AU S, e SR MR PRI
Bk Fk, i A HUIE RS KRR AR K AR 1
INPTAPUA, TN i REA YIRS L i
AR IR ERE I BOERT, (2
KRR R LR ™ Ry, AHUALTE +-4Erh
A28 RSB R R IR, il K
RE TR IR AR ORI 2 FEABFgE v, K
A A PR 0 AR DRSS R R, B
KECRIRELOS P B A B (18] 2), RERKA
TRECREEOE U BB ST P, I, Sk
R RR RN RE 72 B R /K A ™ i A R A
MBCREE RN Z —. Ak, PR
NERTDLREAR A D Uk . S E s
fe e R, HEmRUE KA R AR BERL . B
L GE BRI R T REE S AL - oL
RO RN TP S IM B RE B R TR A K. HTA
WFFER, i AL T LB s K R AR RS Sy i
I AT I RYER S, A, REARAE KR
WIRE . PUR ALY AR A Y P8 T A A
FA s B T R KRR T AT AR KR
PR SR R TOKREIEE . RRECRIRRIEL

THIE ]

VeSS4
LR ]

FE A R T

0 110 210 310 410 SIO 610
HIRTRE (%)
B2 PR E TR R AR R
RN PR it AR L Ok 19— R 91 (] LA 45
TEA A R 4R G T A HLIE 58 e B AL R 7 ik
I BRI S SR, T LA A Bk

S
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X6 g R 5 M 114 4 1 A 1] P A1 34938 A AE
Moe % 0 WFFE 2, it A HLAE AR T 2K A5 4 -
A SRR S A BER, SR R R, R
B A UL e 2 LR T SRR, REOKFE S
BEWIB AL, H0ORSE P BS R, A PR AR
FRAGRE b B K Rk i 25 TP AL AR b 2, 32
B PR A ML SR RS T 8 R R AL A
&, KRR BERURAR, Mg, S0 Rk
o 1 KRS N LT SOk BR BT T AR LA
AR KRR~ i, S5 R, FEMR %
BT, AR AERC LB 60% 24 TE
AWgE, HHEAPUT SRR (68.1 gkeg), HHLE
S BRIEAR T IO LR AL, SRS KR
ABHIHBE . TEINEECRRERI, BN, TERRR
AL 2= e e I X, R =T H ORI (AHER
TRITTIAEX ), AHUVEHEA R 155 b 54
18, RERSHU B KRR IR IR A R 7,
3.2 SR ARG RE AL B BRI

B R MR ARSI FEN AR RIS
1, P, Qnfar BRI 4 3 U K AR S 2 ik 7K
R AR P i R R B SRAR  fEAREh, H
B2 ) 25 R R AR L e AT 72 ke,
Jii R 1Y) 37.5%, TAESREAE W, SR A
PR B AR B i 43 B 33.9 1 35.9 ke/hm®, 52
W AR T 52.9% F150.1%., 4550, 1E
TH I i K A A 7 v, it A HLIE A R T R
Bk, SRR A EEEM, FRE, R
s UG R, A LR RERS ISR T A A
RAFEMERIR . B, BIERAFRMERIRT
SR PR TEA R, RS BRI,
Jiti A AT LA A B4 Py 7 RS P K 4 25 R B i A
TFACNEALFE, BRI T 8 &R AU Hk,
TR LS pH BIEMISEER Y AHUIRTES
it Rt b 237 A A LRI 4% pHL,  [R]EH RSB
SR AS R, MR Lk 2 [, &
Bl - TCHLER O REAE FP A I S AR T LA S S R I
ik, WERY, R EI IR =T,
IR E AR B, TR R . F2=2)
4 VIR I, — UG R A ) TR L
BRI, AR, AL - ToHlsRES BENE
HAN I T R AR LA AE KRR, PR n] DA— bk
Ko, FESTEUES R AR 7 B RIS ARG T = R o
BEAh, BRI HERAL T 78 R M AU, (it

THERESD, eEYR 3 LA B e etk
NAPLE, MIFEAR T s L ERmisik
AT, SRR R B TR
B, X EAEIL - THLeR S BRI A S A A
Ko AL - TCHUE R S AE By b
I LA BRI, SREm Y S AR
WA RAR T 33.3% (1), Heoh, Rt
B A (683 mekg ), TEAKARAE AT
SR W EOE S N
3.3 gL SRR PR

Wi 25 AT A 7K S A R s e BRE T A S T 398
AR B i B A BRI, A ML ARk
BRNEE A . AHLE SR R E bR LA 2
SRR R, A AR AL 7= I TR, A B R
FHAS HUREER A3 A r A A A B P A
SO TR R n R A RN, SR B R e
NE IR PLRNIEBA & 5 RS E BB A = —2 L
BT EARBESE T, A U G i R
I R A i REAT AL R R AR v R A T A A
A U ER R A 7= 45 AR RIS = S 3 T
2.2 Ji F10.7 J5 G /hm®, 1 A AL A 2% G X A 2K AR
B T S (R 5). AR A i 25
RER, 5L, AU mat stk
R A 3 4 T 40% TN 407%, 455, K
PSR O PP R X nT DL S 3 1 il 25 o

A B ALFEUK R S 7 SR AR HE
A RGN 2L, RN, shEmiTeEsL
IR e 7 R BN A RCR A R B, SEEE T s HE A
e CEE3), H A Bom KR ™= i, (HA

R

\ b
— SEREK
RILFIHZR

il

;///;////ﬁﬁﬁmm

PERARRIEAT
B3 AREEEREXTKESE. RIEFAREN
BHE G &M
— 127 —

S

(T




| T T

——

(T

rhE SR 2024 (11)

AR BEH R M, APV R TR Rk
i, (AR B R = RUIEA AR A
A Ak, sx@BRAURTEERT R sk, gk
@ REREACEE, (EA7E et T4

4 e

5 BA YU L, 2r@pae 2R
i KRR BRI BERL, HEmis e TOKAR A, K
RERR BB GRS ER TR A
TR AR SHOBERA HUSIY) e %
KRFRIIAE T R i R T R, ar @t
TESEBRISHE . ™ AR R, 4R T KA Y
R, R U Al S (5 T R R B T

wit.
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Effects of different fertilization patterns on rice yield, nitrogen and phosphorus emission in the Erhai Basin
ZHANG Shun-tao" >, KANG Suo-qian"" >, DU Xue-li> *, TAN Dan” *, WANG Rui*, HUANG Fei’, WEI Chang-zhou®,
GUO Shi-wei’, XU Jiu-liang" > (1. College Resources and Environment Sciences, China Agricultural University, Beijing
100010; 2. Erhai Basin Academy of Agricultural Green Development Research, Dali Yunnan 671000; 3. School of
Agricultural, Yunnan University, Kunming Yunnan 650000; 4. Dali Cang’er Liuxiang Agricultural Development Co., Ltd.,
Dali Yunnan 671000; 5. Planting Industry Development Center in Dali City, Yunnan Province, Dali Yunnan 671000; 6.
College of Agronomy, Shihezi University, Shihezi Xinjiang 832000; 7. College of Resources and Environment Sciences,
Nanjing Agricultural University, Nanjing Jiangsu 210095 )

Abstract: In the Erhai Basin, rice is one of the most significant food crops. Irrational fertilization practices have reduced rice
yields and production values, and the high nitrogen and phosphorus losses in paddy fields pose a challenge to the prevention and
control of non-point source pollution in Erhai Basin. The effect of organic-inorganic green intelligent fertilizers on rice yield and
environmental emissions in the Erhai Basin was investigated to provide theoretical basis for rational fertilization of rice in Erhai
Basin. A field experiment was conducted in Dali Bai Autonomous Prefecture, Yunnan Province, in 2022, with four fertilization
treatments of no fertilization, chemical fertilization alone, organic fertilization alone and organic-inorganic green intelligent
fertilization, to analyze rice yield and its constituent factors, nitrogen utilization efficiency, ammonia volatilization, runoff
nitrogen and phosphorus losses and chemical oxygen demand of the runoff water, and production value. The results showed
that: (1) Rice yield were increased by 44.4%, 20.8% and 68.1% in chemical fertilization alone, organic fertilization alone
and organic—inorganic green intelligent fertilization treatment, respectively, compared with no fertilization treatment, with the
organic—inorganic green intelligent fertilization treatment having the highest rice yield. The organic—inorganic green intelligent
fertilization treatment mainly increased the number of spikes and grains of rice, which in turn increased the rice yield. (2) The
aboveground nitrogen accumulation of the organic—inorganic green intelligent fertilization treatment was significantly higher than
that of the chemical fertilization alone and organic fertilization alone. Nitrogen apparent recovery efficiency, nitrogen agronomy
utilization efficiency, nitrogen physiology efficiency and nitrogen partial factor productivity of the organic—inorganic green intelligent
fertilization were 12.5%, 8.8 kg/kg, 9.0 kg/kg and 13.0 kg/kg higher than those of the chemical fertilization alone, respectively. (3 )
Ammonia volatilization, nitrogen, phosphorus losses were reduced by 63.3% and 56.3%, 38.1% and 41.4%, 6.5% and 14.4%,
respectively, for the organic fertilization alone and organic—inorganic green intelligent fertilization, and the nitrogen surpluses
were reduced by 41.5%, compared to the chemical fertilization alone treatment. (4 ) The net profit of the organic—inorganic green
intelligent fertilization treatment was 27000 and 24000 Yuan/hm® higher than that of the chemical fertilization alone and organic
fertilization alone treatment, respectively. The organic—inorganic green intelligent fertilization treatment significantly increased the
number of grains and spikes, and consequently the rice yield, and the rice nitrogen accumulation and nitrogen fertilizer utilization
were significantly increased. At the same time, the chemical fertilization alone treatment reduced soil ammonia volatilization,
nitrogen and phosphorus runoff loss and soil nitrogen surplus compared with traditional fertilization pattern. Therefore, the
application of organic-inorganic green intelligent fertilizer could achieve high yield, high efficiency, emission reduction and value-
added synergistic effect of rice in Erhai Basin.

Key words: rice; green intelligent fertilization; Erhai Basin; ammonia volatilization; environment emission; green food
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